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^-f>f«©^iftisj: v &i&^mmmmm®tf&&v, mm?- bmmm 
m temmf- h nmttw<DMfcmT*&m ^nx^^^n ntz mm v^y 

y - ^ &. & k i/ >r y m.m t. mm?- * * jimm a mm y - * Mta k u >f > 
mmmmmtrnm?- Mi^^ it Kt-tfcttTft^fc&s^ 

«S:ftAbT^t*Iii:, mm?- MiSlftUiilftg&MtS 
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v - * Rtf k i/ >r y mm t m * * )\sm& t m m v - * nmm k w > 

y-h«s»jRii, >f-bnm£. y-^&tFKi/ 

£ & * & ITV-x F b >f > fig$c 5: ^ f -5 £ t«IH^« 

^bM^M5tt-SX@&^t?zii:S#^^-rs^h^>^x^(©$g^SSo 

&&-t zmwit ?zm&m i mmomm v^y % (Dwm^m* 

[0 0 0 1] 

*!6^tt#a<D^^^g^?g[a^^g, -fe>-9— TU<, SRAM (Stat 
ic Random Access Memory) ^iCJ&Jg $ nSiffi h 9 > S?* ^tK^CDigit:^ 

[0 0 0 2] 
[0 0 0 3] 

&ffi&x5xmfc&mm-*!ffite}£m&i&ffi. m&e o o°cot) t-mt'§s# 

Mi"J3>ilh7>^^ (J^T> T^poly-Si TFTj H V&U^ Z> ) # 
&@ Sr^&T V^ 0 M^-ii^ ("proceedings of the 15th International Displa 
y Research Conference (1995) p.p.941-942j {CfB^S 4xT 1^ £ i&Mpo 1 y-S i T 
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[0 0 0 4] 

i©^*M©<eSpoly-Si TFTCDSJi^Sstt, **** 1 _fc»C#ft*S' U 3 

m»icinl»*iilLTig^ffcS*#*§a^U 3>S3 &^S„ hiKiR4 
ilbt 1 2 0nm©S i Og Jg L £gt 5 5 0rt7--^t5 o 

[0 0 0 5] 

h«H5 - 1 £Al-fe/§V*TJIMfc , r<5. poly-SiTFT© 
- Mi/^-V^MU *ffiaP(Z)S— ©»«Bft^Bll 6-l£Al£xy^> 

^iti»*t5. fit, F<Dkmm&*m2mn<D&mmit*ff^TnzL 

amWMit&ft oTiH©iiHMi 6-3&« liiMi 6 - i~ 

am^ilUSiO^^Lt, poly-Si $r^ffi$i±e o CI (Z>^®T'-f 
K-tf^^^ffoT^M^&^A-rs^, poly-Si(D^mgPicii^M^-f 
ftA$^ty-xI«9MKU-f>ffl 0#7B?J&$*i&#, S i o^^i 

^SftS. f ltSi0 2 ^e>35:6iriflSiIl 2Mbfet, 

1 3 M^fCAl&J^T V-XS1E1 4MKi/^>iii 5 

Sr^fiR-r^^tfCfc Ufiiapoy-SiT FT Srf^SSLTV^S. 
[0 0 0 6] 

W8ISjWW»U J: 

-So H5{C^L/fcWet±, <£Spoly-Si T F T£> U - #«$[tS:Bfc#£1±& 
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[0 0 0 7] 
[0 0 0 8] 

[SUfi & z> fe «> 

^M^^^^^^M^C^KfCiS^MfeM^c (^5LDD (Lightly 
Doped Drain) & tg^IC g BS-^WtC^-rS £. tfil* £ £ . t"^t>t». 

S 9 > * CD5S3t*i5fett^ -v * MM £ F^- * 1*7 # 
■fe y # £ £ l:Mt5y-^WFb>f> 1E« £ BtfSB^ -V * f«r 
IE V - * mm FU>f>««© W ic li B&IB V - x m IE KK>I 

[0 0 0 9] 

^n^ot, mm* v * £ tut a v - * tft&ia f u >f © ra &c 
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##&u mm¥- bmmmmitmm^f- bmmmm<Dm^tmxmm^nx^^ 

[0 0 10] 
[0011] 

leaser, mm¥- hti«M o * feSM o i:W©^ ^ & S r i: L 

s?* # ^««t* s * £ e> f^ffl £*-r 

[0 0 12] 

K^-*fcli7*iz:7# £&£^M^£&A LTV -XfUDc^ t)^FH >M 
[0013] 
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[0 0 14] 

*mwizmz>m^<Dmm h^y # it. mw$.fcizm&<z>mm v^y px * 
mmh^y^xz^m^m^m^x^^t^^^m^m-t^o 

[0 0 15] 

zf * h & z> mtsv-^MFw^ t mm* v * ;vmji!c t mm 
v - x tKtrfiH Fu^y mm © w jc itmm v - * wia kw> 

« £ mm t z> Jim n mm±BWutm & m^-t % x@ & ^ t? r ^ & i: l & % © 

[0 0 16] 

#*BWC#S£A<Z>#& h 9 y Vx Z fcfc, 2l-b<&ff J8I h 9 > # (DM^m 
[0 0 17] 

©sg^&tc^T, mmv- hm^iiMo ££«:mo ^wcD^^^^^^i: 
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[0 0 1 8] 
[0 0 19] 

amm<DBM i ) 

[0 0 2 0] 

^7^11 1 *©^ft©it^|S<?fc«)0^^ 7 7 -I 2 h Lt S i 0 2 |g 
&«lFl/fcll«l (n--y?1±m# 1 7 3 7#^tO ±JC«ittfS/9> (S i 
H 4 ) SrMS^i: bTM^fcMffiCVD&lCJ: yKJP3 0~ 1 5 0 nmT% ^ 

^>yiC<fc y h^>^*##^£*l££33fCtf)#ia-S i fit, X 

e C 1 xdp2/^l/-1fr--;i/{C«k (Ja-Si &*§ffifbLT#*gfiS/y 3> 3 £ 
#S (HI (a) ) . 
[0 0 2 1] 

fit, TEOS (Tetraethylorthosilicate: (C 2 H 5 0) 4 Si) £ 
M^fe77XYC VDW- hfflJSIM t.&Z> S i O 2 $:100nm(D^^-e^®lC 
^-r-5o WitfMoW^ (waS : 1 5at.%) S:MV%T>!f- h« 

155:4 0 0 nmO^tMtS (01 (b) ) „ HtH Wil-g£ IT 1 

[0 0 2 2] 

■eit> r®^- Mi^Txi' t it*i#i*77 >r > (ph 3 ) (D^r^x 

"7?:4^b, K*^&^*)-r{CAD^«Eli70kV-e^K-X*«2X10 13 cm- 2 co 
f&#"X:\ -f K-tT ^^-TSiiltCj: y, fi^itli^ (Lightly Doped Drai 
n: J6tT-ettLDDflg«i:ft|B-rS) 6 -fe^tS (01 (b) ) „ 
[0 0 2 3] 

*©«L flfAtf, 4 5 0°C, ii#H^T«$:f?^^i:«J:oTMoW 
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is±<DWtimi s^ss-tts (eii (c) ) „ m4mm$.t~i*um$.fc&mmi$, 

2 0 0 nmt'feofe (Bl (c) ) „ 
[0 0 2 4] 

PH 3 ) ©^7X7^^U e*^H$:^-rC^«i±tt70kV-e^K-XSlil 

X10 15 cm" 2 ©^T% K-tT>^-r-2>r £fCJ: y, V-^1«9M*FU 

-r >«c i o & (mi ( d ) ) 0 

[0 0 2 5] 

®££#>, 400X:jeA_h"e©T — -^^^^r^TU'-if-Mlif^RTA (Rapid Therma 

1 Anneal) C J: £M$T^&;!flJ^ ££f o T =b <fc f bT, TEOS (Tetraethyl 
orthosilicate:(C 2 H 5 0) 4 Si) bt^^fe^X7CVDgt S i O 

2 zmmmmmi z tLT±mizmmv. mzn>#t7 h • *-/n 3 

, y-xti 1 4 M K U>f >«S 1 5 i: btMx.«7;K - (Al) 

d£lCj:y\ poly-S iTFT^jStfi (01 (e) ) . 
[0 0 2 6] 

VU^^S^-fey hM^l 1 ^tS* 5 , t7tyM*l 1 
[0 0 2 7] 

ftll<2ff^lCj:oT0FF«^T^*K M*TFT#tt^bt^S3il^ 
[0 0 2 8] 
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ffi, lTftt, ^XTCVDttKlJ:« a-S i fcfflv^tf, ^ 

X V C V D J!^^©«ffi CVDW/^^ b T % & 0 

[0 0 2 9] 

li/ija^^fiL tt<D*«Mttf*K WiTO^-^ (Ge) ^> 



[0 0 3 0] 

C 1 xJfi/YU-f-?:ffl^feWA r F, K r F ^<Z):r3f $/ V U— tf A 

[0 0 3 1 ] 
[0 0 3 2] 

JgNtt*Btl 2fcbTTEOS&jav*fc:/^XVCVDiSlCJ:SS iO 
SrMVNfe^ fi&<Z>#*£> MtfAP-CVD (Atmospheric Pressure CVD) 
{Cj:<5 S i 0 2 ^LTO(Low Temperature Oxide), ECR-C VDICiS S i 

[0 0 3 3] 

T ;i,*-?A (Al) , (Ta) , ^'J^ (Mo) , (C r 

) , (Ti) m<D±m^r~^nib(D^±x^^^^ **m&&#*ic3- 

frpoly-S i^poly-S iGeWITOfCliiiS^*^^ 
[0 0 3 4] 
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< y&t?;i£%^tgT*&£r h%#?£7?%&v^ 

[0 0 3 5] 
[0 0 3 6] 

^^^»^*©^M#J<Z)^t!(^P^<e^^©A^^T-JS2 i:LTS i 0 2 M£ 
(u-->ytt»# 1 7 3 7^7^) ±JC#J*.tfS/9> (S i H 
4 ) WW^illTM^^JECVD^Cj; ijgf 3 0-15 0 nmt, #H 
r>'J3> (J^Ta-S i i:ttSB-r*) 7* h'Jy^7-f-tx^f 

>4ac£ y h5r>^*##^J&£;ft££3 3tC<Z><&a-S i $:^-r o fit, Xe 
C 1 x^r$/TL/-ifT--;i/{C <fc iJa-Si SUgg-ft LTpoly-Si 3 (H 
3 (a) ) . 

[0 0 3 7] 

fit, TEOS (Tetraethylorthosilicate: (C 2 H 5 0) 4 Si) &JSfW^ hit 
M^t77X7CVDat'^- hiH!«R4 S i O^lOOnm^JP^T^ffitC 

igStfSo -£0>ffc, WitfMoW^ (WIS: 1 5at.%) &MV%T4*- h« 
|5-2 5:4 0 0 nni©^«t5. 3it'lt Wlgt It 1 5%$:I|{ 

(PH 3 ) ©75^7S4«U *fit> Tie an5a?«JEEtt70kV7f|6K - 

(Lightly Doped Drain : J^TT'tiLDDM^C^BSBB-r -5) 6 £ (H3 

(b) ) . 

[0 0 3 8] 

^tf>#, 4 5 or, mmmmm.tpT'mmmzftvz.tiz^'oTMow 
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<fc o t st'f b A © * « e £ ic =3 > h n - ;i/ # prig t? & & ^*HJfe©^«l -e o . 

4 a mOSMfsJI&jfc^Sitfc. Jg§|£ bTJSofeMoW-a-^tt^j2 0 0 nmT*$> 
ofc (S3 (c) ) „ 
[0 0 3 9] 

fit, r©ifbIt^fcMoW^5:7^^i:lT*if^^70 ( 
PH 3 ) ®^7X7fe4«U ^*^ v il$:^ft)-r{cMmBb«70kVT^F-Xi«l 

x io 15 cm _2 o^f4:T% >r>> F-tr^-rsr^tc «fc y, y-^<g«9&tKKi/ 

>f 0 (03 (d) ) „ 

[0 0 4 0] 

0£fc#), 400rjSU:-e©y — --H/^X^S/tI/— if-MW^m (Rapid Therma 
1 Anneal) fc <fc SM/frlft&J&ngft &*To T =fe J: V> 0 fit, V vm^M^T. Mo 
WOaMMfefefifc*** (03 (e) ) o 
[0 0 4 1 ] 

-e<Z)^, TEOS (Tetraethylorthosilicate: (C 2 H 5 0) 4 Si) SrMJM-^fX il L T 

=r>#?h-#;-;i/l3 fcjgJ&U y-^«ffil 4 F l/>f 1 5i:LT 

(Al) #*£T*if£:»U f 0t7t h 'J V^77-f 

- • x^^>yrv\°^->-f[:-r-2>r illCJ: y, poly-S i TFT^tS (0 
3 (f ) ) . 

[0 0 4 2] 

[0 0 4 3] 

04 tc^tfeTFTO KW>t«®y- FS£E##tt©W#&a*'*., Bftfb 
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•5 = 

[0 0 4 4] 

^mm<Dm-m2vit. ^xvcvD^as a-s i z%^r=.t>K 7^ 

[0 0 4 5 ] 

JI^U n WIS -e&£U ffi©¥^Mt£K (Ge) 
>>U 3> • (SiGe) ^Jg^T^av^ 

[0 0 4 6] 

C 1 X3f S/vl/--*f-&;SV^#ft&tf>A r F. K r F^©^^r l/-1f-^ A 

r iz-if-^-et.&vxu 6 o o°cmm<DT--jiiz£z>mffim,nitft otti 

[0 0 4 7] 
[0 0 4 8] 

MW^J^l 2£LTTEOS fcMV^^XTC VD&fC <fc £ S i O 
2 &JBv*fc#, ffitf>:£i&#I;U£A P-C VD (Atmospheric Pressure CVD) 
i§Si0 2 ^LTO(Low Temperature Oxide), ECR-CVDIC J: <5 S i Og 

[0 0 4 9] 

V-*««l 4 £J:t) f Kl/'-f >*^1 5fflTOtbTA 1 £Mvn£*>\ 
T;i/^n^A (Al) , (Ta) % ^U^> (Mo) , ^DA (C r 
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djf 5p 1 1 -2 6 2 1 

frpoly-S i ^poly-S i G e I T 0^(Z>jtf!B#mji^T*%&V> 0 

[0 0 5 0] 

[0 0 5 1] 
[0 0 5 2] 

%^7.mifo*<»^mm<»i&WL*w<t=.foa>rtv 77-12 n ixsio 2 m*. 

tflfeSSl (n-n>^±J^# 17 3 l-H^X) ±lzWZ.lXi/^y (S i H 

4 ) zmmxxiihTm^t-ffi&cvDmizj: vmms o~ 1 5 0 nm-e, *® 

>^ICJ: y b^>^X##^&£*l-S>£:33fC©<fra-S i $r^-To fit, Xe 
Clx^i/YU-f7--;i/CJ:y a-S i^ltltlgli/'Jn^SII 
-5 (H5 (a) ) o 
[0 0 5 3] 

-£l/T> TEOS (Tetraethylorthosilicate: (C 2 H 5 0) 4 Si) &M%$iS?> tbt 
fflV\fc7°7X7CVDSt^- h«5J*&4 S i O 2 &100nm(DS:^T^®lC 

^i-So fOft, MxliMoW^ (WISI: 1 5at.%) fcfflV^^f- h* 
i5-2&4OOnm0m'Mt5. IIT'lt WilhlT 1 5%?:M 

TMMMWxiiJ:^. fit, z\v>>f- bmM&^x? tLT7km%;ffi-fcx7 

(PH 3 ) <07 , 5X7fe*J«U K*^HIS:fft)'rtCj6nJt«ffitt70kV-ei|»K- 
X*tt2xio 13 ciT 2 <Z)&#T, F-tf ilicj: y, -fg^M^ffl^c 

(Lightly Doped Drain : JKT"CttL D Dfg«£fcSB"r S) 6 &0J&f 5 (05 
(b) ) . 
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[0 0 5 4] 

4 /tmfclfcftJI&J&RSiirfc. ^itbt^ofeMoW^^2 0 0 nmT'Zb 
ofc (05 (c) ) o 

[0 0 5 5] 

-£LT, r ©i ibS t i o feM o v ^ ^ i: b t 7 >f > ( 

PH 3 ) ffl^XTS^U K*4«tS:ff*J'rtCiD5S«£Ett70kV'T?i|ftK-Xftttl 
X10 15 cm~ 2 ©^#-e, >f^> K-fcT SdfclCfc y, V-*flg«9&tf Kb 
>f 1 0 Sr^tS (05(d)). 

[0 0 5 6] 

<btc j; y t--;k© «fc 5 &xs £ tf in u s <fc y fitH&iSttfb £ 

m&fc&>. 400r^_h"ecDr--;V J f 5 nidri/V^-if-MI^ J f>RTA (Rapid Therma 
1 Anneal) IC £ S^lft&M £*fo T =fc <fc fit, 6 0 0 °C (DtK*#H^ 
tfi-er- -^-TSClhtCj: yMoW0|jfl:#|7 SrStjc"^ (EI 5 (e) ) „ 
[0 0 5 7] 

^(D^t, TEOS (Tetraethylorthosilicate: (C 2 H 5 0) 4 Si) $:Mmf*£.VT 

fflv\fc^7X7cvDjgtsio 2 &AHii&M!i 2 nvx±m^mmv. #ac 

ny#? h - ;J>-;i/l 3 £7£j*U V-*««l 4^Kl^>f>iil 5 £UT 
Mx.«7;i/^-7A (Al) #8n?i§StU ^©t7*h'JV^77^ 

- • xy^^-eA^-^fb-f sziiiJcj: y, poiy-s iTFTA^ts (El 

5 (f) ) o 

[0 0 5 8] 

[0 0 5 9] 
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1 1 — 2 6 2 1 

0 6 JC^/»UfcTFT©Kl/>f bm&fc&&<DM&*^~? 0 Wit 

R(0JS#lCj:oTOFF*»;tfT#»K ^«:TFTi|tftS:^LtV>Sri:^fc^ 

& < fcfe, Hlfc<Z)7£Jg l ^Hjfe©^ 2 «fc y % o N«SftCD{gT#4>fc v>. 
[0 0 6 0] 

=b«TffiT*&£U «^.TO7-OA (Ge) *J/ij3>-^ 

(SiGe) VnT t>&V> 0 

[0 0 6 1 ] 

C 1 :n3r£/V l^-if-Sr/Sv^^^^A r F, K r F^©n:3f V U'-if-^ A 
[0 0 6 2] 
[0 0 6 3] 

fffgff&JSlBgl 2£LTTEOS£ffiV%£:/^XvCVDi£&Cj;£S i O 
2 SrffiVN^^. ffiffl^R«AP-CVD (Atmospheric Pressure CVD) 

S i 0 2 ^LTO(Low Temperature Oxide), ECR-C VDi: j:5 S iOg 

£/BV>£#\ y;!/^-?^ (Al), ^^l/(Ta), ^ U 75 s > (M o ) % 
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< ipl 1-2 6 2 1 1 9 

ccr) , (Ti) m<D±m*fcte*nb<Di*&r* : b&^is* *m 

mZ&MKi$tSpo\y-S i^poly-S i Ge^I TOf 0^11^%^ 
[0 0 6 4] 

[0 0 6 5] 

• [#§fj)!<z>3frm] 

[0®(Dffi#-^^^] 
[01] 

f [02] 
[03] 
[04] 
[05] 
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m 

[me] 

[®7] 

fi£3Kg)»Bg v^yvTs* (Dfflu&mmm 

i 

2 A-v7 7-i (S i 0 2 ) 

3 #*SS2/U=l> 

4 him^lK (S i o 2 ) 
5-1 ^f-hii (Al) 
5-2 y-Hi(MoW^) 

6 LDD11 

7 Mo Wg£fl:]g| 

8 f^^MK 

9 y-xii 

10 FW>«« 
1 1 v 

l 2 »ron&M! 

13 ? h^-;i/ 

l 4 y-^>«M 
l 5 Ki/>f 

i6-i «-<z>iMflKftijt 

16-2 «z:a>»«ttftBI 

i6-3 m^nmrnmitm 
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[01] 



0® 



(a) 



3 #«a^UD^ 

2 (S i Oz) 



(b) 




^ J3L 5—5-2 y-hTO(MoW) 

4 y-Klfi»l» (SiOz) 
6 LDDtW* 



7 MoWBMtK 



(C) 




[ U^-Y^:70keV, lxlQi5 C m-2) 



>f-h« (MOW) 5^LcJL>J^ 7 a 
(d) 




10 FL/Y^W* 



8 5^*Jl<fll« 



V- 



(e) 



/ 

1 4 5 a / f 15 h'i/-r^ii 




12 (Si o 2 ) 

13 9 2 h Tlx- JU 



11 AZ>1>v\*W& 



1 



1 1 -2 6 2 1 1 3^ 



[02] 

LDD^ 

: 0. 1 Mm 

: 0- 2/um 

: 0. 3«m 

: o. 4/um 




2 
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[03] 

3 #»at/UD^ 

v f f f <T g a _^ 2 Ks»^7l (Si02) 

[ u:w>K/:70koV, 2xlQi 3 cm- 2 ) 



6 ^ 5-2 -if-KWl! (MOW) 

ffiil ^Nj — 4 <if-h*fe»J£ (Si Oa) 

(b) I ^j ^— 6 LDDfStt 



6 

(C) 



7 MoWBNUB 




i: 



[ U^-Y^:70keV. lxicps c nr 2 j 

(d) 

7» 6 

8 3^*JUfl« 




1 1 * 

V-*«S 14 5 8 4 ^15 Kb-OWE 

(f) — ^^X^i^^ ^ 3 □ ^shfi-Jl/ 



3 
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iff 5(2. H-2 6 2 1 1 9. 



CH4] 



LDD^ 
: 0. 1 Aim 

: 0. 2 Mm 

: 0. 3/xm 

: o. 4am 



< 

m 

HP 

A 
V 

♦/ 




>f-h«BE ( V) 
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[EI 5] 



(a) 



3 #«a^UD^ 

2 Ks»^7*(Si02) 



f U^-^ : 70keV. 2xl0^ctn-g) 



(b) 





5-2 >f-K*ffi(M0W) 

4 >f-hl6»K (S iOa) 
6 LDD^« 



(c) 



7 MoW«<tBS 

6 ■ g= . .w j i • .-.Tr^-^i 6 



1 





r Jlr-Y^:70keV, lx1Qis C m- 2 ) 
y-hmfi (MOW) ^jsERT^ ? 4 



(d) 



5_„ .4 



10 KLr-O*** 



(e) 



as 



6 a 6 

14 5 8 4 ^ 1 5 KL/<OW 
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